We solve the bound state solution of Klein-Gordon equation for Poschl-Teller potential via the Nikiforov-Uvarov method. We obtain the energy eigen values and the wave function in terms of hypergeometric function.
INTRODUCTION
In theoretical physics, one of the interesting problems is to obtain an exact solution of the Schrödinger, Klein-Gordon, Duffin-Kemmer-Petain and Dirac equation for mixed Vector and Scalar potentials [1] [2] [3] . These equations are frequently used to describe the particle dynamics in non-relativistic and relativistic quantum mechanics. However, the searches for the exact solutions of these equations have an important research area since the birth of quantum mechanics [4] [5] .
Consequently, the bound state solutions of KleinGordon equation and Dirac equation with mixed Vector and scalar potentials have significantly enriched ones knowledge of atomic and sub-atomic systems [6] [7] . In recent times, a great attention has been spent to solve these non-relativistic and relativistic wave equations for various potentials using different methods [8] [9] [10] [11] . Relativistic equations contain two objects: the four-vector linear momentum operator and the scalar rest mass. These allows one to introduce two types of potential coupling which are the four vector potential V(r) and the space time scalar potential S(r).
Many authors by using different methods have studied the bound states of the Klein-Gordon equation and the Dirac equation with mixed typical potential under the condition that each of the scalar potentials is equal to its vector potential V(r) [12] .
These investigations include the Hulthen potential [13] [14] , Morse potential [15] [16] . Poschl-Teller potential [17] [18] , Kratzer potential [19] [20] , RosenMorse type potentials [21] , the Coulombic ringshaped potential [22] [23] . The methods include the standard method [24] , super-symmetry and the shape invariance potential [25] and the NikiforovUvarov method [26] . The purpose of the present paper is to solve the Klein-Gordon equation for equal scalar and Vector type-I Poschl-Teller potentials with arbitrary angular momentum quantum number using the Nikiforov-Uvarov method [26] . The organization of the paper is as follows. In section 2, we review the Nikiforov-Uvarov [NU] method. We present factorization method in section 3. The exact solution of the Klein-Gordon equation is given in section 4. Finally, a brief conclusion is presented in section 5.
Review of Nikiforov-Uvarov Method
The NU method is based on solving a second order linear differential equation by reducing it to a generalized equation of hypergeometric type [26] . This method has been used to solve the Schrödinger, Dirac and Klein-Gordon equation for different kind of potential [19] [20] [21] [22] . In NU method, the second order differential equation can be written in the form. 
In order to find the k-value, the expression under the square root must be the square of a polynomial. Thus, a new eigenvalue equation for the secondorder differential equation becomes, ( ) ( )
and its derivative is negative. Thus, by the comparison of equation (8) and equation (6), we obtain the energy eigenvalues.
Factorization Method
In spherical co-ordinates, the Klein-Gordon equation for a particle in generalized type -I Poschl-Teller potentials, with vector potential V(r) and Scalar potential S(r) read [3] ,
where E is the energy spectrum and m 0 is the rest mass of the particle. In order to find an exact solution to equation (12), we give spherical total wave function as ( )
Substituting equation (13) into Schrödinger equation (12) , the wave equation separated into independent variable and the following equations are obtained,
where λ is the separation constant. The solutions of equations (15) and (16) for the radial wave function in equation (14) transform into This effective potential cannot be solved analytically for 0 ≠ l because of the centrifugal term [3] . However, in order to obtain the analytical solutions of equation (18) 
Bound State Solutions of Klein-Gordon Equation
In the presence of a Vector Potential V(r) and a Scalar Potential S(r), the type -I Poschl -Teller Potential of equation (20) If we apply the NU method in the present case by comparing equation (25) with equation (1), we obtained the following expressions: (34), and using equations (24) , and (29), we obtain the energy spectrum E as 
Here the index n is a non-negative integers and equation (35) 
CONCLUSION:
We have investigated the bound state solution of the klein-Gordan with equal scalar and vector type I Poschl Teller potential for arbitrary angular momentum number l . We use the Nikiforov-Uvarov method to find exact the energy spectrum and the unnormalized wave function is obtained via an ansaltz and expressed in terms of the hypergeometric function. Finally, our results are consistence with that of ref. [3] using analytical methods.
